and mCherry (confers red fluorescence) should be selectively active/expressed in the collecting duct. The shRNAcontaining construct expresses GFP constitutively, but the floxed CMV-GFP acts as a stop sequence and prevents shRNA transcription. In the presence of Cre, CMV-GFP is excised, GFP expression is lost, and AQP3 shRNA is expressed. Thus, at least in theory, cells will be green and lack AQP3 shRNA or will be red and contain AQP3 shRNA. The lentiviruses were administered by hydrodynamic tail vein injection (essentially rapid administration of a large volume) three times over the course of a week using a viral titer of 4 ϫ 10 8 transfection units (optimal dosing determined empirically). GFP expression was highest in the liver, spleen, and kidney 6 wk after the first injection, while mCherry expression was only found in the kidney. No cells appeared to express both GFP and mCherry, suggesting efficient Cre-mediated recombination; however, while the images suggest collecting duct-specific staining, collecting duct mCherry expression was not specifically described (e.g., by showing samples costained for AQP2). Administration of both lentiviral constructs caused a marked decrease in renal AQP3 immunofluorescence and total renal AQP3 protein was reduced by ϳ75% at 6 and 12 wk after the first injection. Importantly, knockdown of AQP3 was associated with doubling of urine volume, and urine osmolality fell by half. Taken together, and despite the issue mentioned above, the findings in this study are quite impressive.
The potential benefits of the Nam et al. (8) method include the relative ease and low cost of achieving renal cell-specific knockdown, the ability to obtain such knockdown in adulthood, thereby avoiding developmental effects, the effectiveness of the treatment in achieving a phenotype, the persistence of the effect (at least 3 mo), and the potential usefulness of this approach in species other than mice. If proven widely applicable and reproducible in the hands of other laboratories, this approach has significant potential as an alternative to existing genetic engineering approaches. That said, there are some potential issues that may present challenges in moving this new system forward. First, several laboratories have found that hydrodynamic vein injection has not consistently resulted in a high degree of renal expression; whether the dosing prescription and lentiviral vectors used in the Nam et al. study will resolve this issue remains to be seen. Second, future successes will depend on sufficient target knockdown in specific cell types; this issue could become more important when less readily measurable or more ubiquitously expressed targets than AQP3 are involved. Third, relatively low animal-to-animal variability will need to be obtained with regard to the degree of knockdown. Despite these caveats, Dr. Nam and colleagues are to be congratulated on developing this system; while hardly simple, it does hold out hope for making renal cell-specific knockdown achievable by many more laboratories.
